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Homolog detection
is just the first step

The phylogenetic context is critical




Example 1: Orphan GPCR classification
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Example 2: Errors in database annotations
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The top matching BLAST hits are also
putative odorant receptors
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The phylogenetic context is critical

m For correctness of functional classification

m For identification of critical positions in
molecules

m For structure prediction accuracy

m For detection of errors in database
annotations

Process

m Gather homologs

m Generate a multiple sequence alignment
m Estimate a phylogenetic tree

m Find subfamilies

m Predict function, structute
m Identify homologous PDB structures
m [dentify domain structure

m Predict critical positions




Our toolkit

Bayesian Evolutionary Tree Estimation
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How to build Subfamily HMMs

(SHMMs)

Share statistics between

subfamilies where there
is evidence of a common
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Iterative clustering and alignment tool




Step 1: Identify putative homologs to
query sequence (Q)

PSI-BLAST ™. e
3 iterations

EScutoff e e :

Step 2: Select initial training set

.
\_/




Step 3: Align initial set, identify subfamilies,
and build subfamily HMMs.

N

Step 4: Identify and align new homologs.

1. Search with subfamily and general HMMs.
2. Accept hits above threshhold.
3. Align accepted hits to closest HMM.
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Step 5: Run BETE to identify subfamilies,
and build new subfamily HMM:s.

Step 6: Iterate
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until ...

convergence.
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Domain Structure
Analysis

Common domains are found in proteins of
diverse function and structure

e ZA70_human

SH2 10-87

SH2 163-239 (Tyr'osine-pr'o‘rein
pkinase 338-586 .
kinase)
B ua__
Nck_human
SH3 5-59 .
SH3 100163 oo (adapter protein)

SH2 282-356 (PFAM domain identification shown)
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Knowledge of domain structure is critical
for correct function prediction

Functionally important
region of DB hit
(Domain 2)

Query:

DB hit: H) ’

Region of homology
(Domain 1)

Analysis of clusters plots

Calcium-activated
“ m il K+ channels
I Il ,

Cyclic-nucleotide-
gated K+ channels

Log likelihood

—— Kinases, catabolite
gene activator
protein, PDB
structures

‘ CNG K+ channel HMM positions | (1CGPA etc.)

m—— Transmembrane region=m c-AMP/c-GMP binding
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~ = il 7 Eukaryata; Vir
- = — proteinase inhibitor .. a Eukaryota; Vi
TRCTSCE— Tl Coptcumarmuua] Eukaryota
= = = ANTHER SPECIFIC PRTEI EuRaryota Vi
E Arabidopes trallara] Arabiopss trallan
SESTE- = T Eukaryots Vi
= = eymaine=Aeh aringal o AT Arabiiopss tilan
= = T proi (clone pALTIS), Pl darv Nicolana Bbacum €
E Gefrsin AFP1 ~ Feuchera sanganea Feuchera sargunea
T = = ANTIFUNGAL PROTE Eukaryota VI
=8 I8 TG W = Wedicago saival Eukaryota Vi
= B[om 7 EuRaryota Vi

5 N116 properties HEE

User comment  Definiton | omanism | Source | Keywords | 08 ource | vib]

] prabable gamma-thionin precursar SPIT - Nonvay spruce. Af

1) protease inhibitor 1l [Arabidapsis thaliana)

Show alternates Showtultext | Done | Cancel
T

&) 1z

S S S St S¢ii6 roperes - Eudora 2 ettt -, | (@ v

Analysis of TIR3

Arabidopsis Thaliana disease-resistance
protein TIR3
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Fie  Edit

View

Given a sequence...

3 NCBI Sequence Viewer - Microsoft Internet Explorer

Favorites  Tooks  Help

Qe - @ - [¥] B @) Psewer Slpravones @meta @) (- L - [
Aeress ] hetpy b i — b it i

A ot

Vg s

Search| Protein v | for

) o seeeee N1UF
o ° 5 Prot

ein

Onorm

its Previewindex History Cliph

Lim
[ Display | defoutt %[ Save |

Q-

[ Addto Cligboare |

ew

o

Favates Tods b

-l -

52 uis )
¥ - = o
G IST simalarity, that are predicred by mere then two gen
[J1: MP_195692. hypothetical prot.. [ 15236051] BLink, Mucleotide, OMIM, Relat e oty Heyiiest oy et
RlksconSE (Sean Eady, hetps /) cencne. et e/ ety ihscon-SE/)
Siaple repeats are Lentificd by Eepeatuesker (Aeien Suit,
Locus NFP_195692 427 aa linear PLN 10-JAN-2002 » m;d o i}
DEFINITION hypothetical protein [Arabidopsis thalianal. s et
ACCESSION  NP_195692 source T eraridopete tatian
PID 415236051 sttt
VERSION WP_195692.1 GI:15236051 ;::;:;::;;“" 02"
DBSOURCE  REFSEQ: accession NN 120145 JeLlnan HRaI 2152001
rrotesn e
KEVWORDS . /product="hypothetical protein”
SOURCE thale cress. o3 1..427
Jipne=ranagasezn”
ORGANISM  rsbidopsis thaliana Jeaea by 120145151, . 1284
Eukaryota; Viridiplantae; Streptophyta; Eubryophyta; Tracheophyta; oRTeTH i
#permatophyta; Magnoliophyta; eudicotyledons; core eudicots: o g Ty (e Slpeeiipe oy mern
Rosidae; eurosids II1; Brassicales; Brassicaceae; Arabidopsis. 121 kphenltylt yqmalaklr rsdeasheln slhdfdythy ryestpeiyp nrrgsuvpts
161 Loviyalipt klgneqesld Flyolidevr arirekesqs lassvelukh catfvmncil
FEFEFENCE L (residues 1 to 427 241 gihlinkets veLAIakels nedpldpvii Sklgevendt govevakeet develaines
AUTHORS ~ Town,C.D., Haas,B.J., Wu,D., Maiti,R., Hannick,L.I., Chan,A.P., 301 kengllneiq tnnlvgrnke lvywakdyv ssvreydkct erdnsdiiav mikalcluyl
Tallon,l.J., Rooney,T., Utterback,T.R., Vaniken,§.E., o s coslerte ainesivl camyelaym hudvkrtion viarvepddt
Feldblyum,T.¥., Uhite,0. and Fraser,C.M. 4
TITLE Arabidopsis thaliana chrowosome 4 CHR4w1Z1S52001 genonic Sequence
JOURNAL Unpublizhed Revised: Octaber 24, 2001
REFERENCE 2 (residues 1 to 427)
AUTHORS Toun,C.D. and Kaul,5.
TITLE Direct Submission | Vi 3
JOURNAL  Submitted (10-JAN-2002) The Institute for Genomic Research, 9712 DCE) | NIM | NH
edical Center Dr, Rockville, MD 20850, USA, cdtomfBrigr.org
COMMENT

PROVISTONAL BEFSEQ: This record has not yet been subject to final
NCBI review, The reference sequence was derived from. € 0one

B e

address all correspondence to:atBtigr.ory

clone CHR4v12152001 is frow Arsbidopsis thaliana chromosome 4

& Intemet

Try PFAM

3 Pfam : HMM Search (Saint Louis) - Microsoft Internet Explorer

Ele Edt Vew Favorkes oo Hep

Qs O [A B G Dswer Frromtes @roa @ - B

Adress

&l htpifjpfom wusteduhmmsearch shiml

Ve s >

| Bfaun Gt Louis)| Pfan (Camridge) | Bfan G
| DIL

HMM Search
Analyze a query sequence using the Pfam HMM database

] B

Analyze a query sequence by searching Pfam HMMs

ut snd paste your sequence here. FASTA format or raw sequence sre seceptable.

>TIRG protein a

tatelassq tsvadlpper fnsldelthd lgslhelstr gsugaileki sgaralfllt

kphenltyle yavwalaklr slnatagehy u
Lrulyalipe k1 14 riyvilasve lessvelukk recfvmmell
athlghkefq vsldimkeli nrdpldpvli sklgsvamqf gdvegaktt? drvelmineg v

Or: Select the suery sequence fle you wish to use.
Submit Query

More advanced options
Searchmede | glacal and local alignments merged ¥
Cutfistrategy  © Peam gathesing theshold (G4) OBvatue[10

Comments, quastions, flames? Bail <pfam @genetics wustl edui>,
Last modified Thursday, 11-Apr-2002 18:0633 CDT

€] 0o0e

D Internet.
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Gather homologs with PSI-BLAST

NCBI Blast - Microsoft Internet Explorer

Fle Edt Wew Favorites Tools Hel

Q- ©Q ¥R ) search 7 Fovortes @ tedia &2) R ; )

ess | ] bttps ewen nchilm i govfblast Blest.coi v e ks >

formatting BLAS |

Tral et esUlts for an RID

atiol

Your zequest has been successfully submitted and put inta the Blast Quene.

Query = giL5236051 sefINP_195892 1| hypothetical protein [Arabidopsis thaliend] (427 letters)

Hitthe bution o (__See conserved domains from CBD )

The request ID is | 1020219257-015416-7380 ]

The sesults are estimated to be ready in | minutes 20 seconds but may be done sooner.

Please press "FORMATI" when you wish to check your zesults. You may change the formatting options for your zesult via the form below and press
"FORMATI" again. You may als sequest results of a different search by entering smy other vafid request ID to see otherrecent jobs

Format

NCELgi Alignment ¥ [in | HTML v ramar
Number of Descﬁ,ﬁms-m ent.s =
algmens e

Show 7] Graphical Overviewr [7] Linkous

Formatfor E
ELagT [ withinchasion theeshold: [pnos |
~
&l ® reomet

A Tax BLAST Report - Microsoft Internet Explorer

Fle Edt Wew Favortes Tools Help

€] © |ﬂ @ _h f_)SEarEh \;}Favuntes @ reda L4

Address @ hittp:/fwwwsncbi.nlim. nih. govblastBlast cgi? CMD=Get 3RID=1020311084-024033-203073F ORMAT_OBIECT=TaxBlastBNCBI_GI=on

Tax BLAST Report

Lineage Report
Organism Report

#==  NCBI Taxonomy report

Lineage Report

cellular organisms

. Eukarvota [eukarvotes]
. Masmoliophvta [Elovering plants]
. Bosidae [eudicots]
. . hrabidopsis thalisma (thale cress) ——-----—-—--—--——-— 848 3 hits [eudicots] NM 1201451 hypothetical protein [Arah
.. BLYCine Bex (SOTDEAN] ..eeieerieiiaieeiiiiiiieiieanaes 36 2 hits [eudicots] X7977901 sti (stress inducible protein
. . Oryza sative (japonice cultiver-group) (Japanese ricej - 32 L hit [monocots] (AP001129) ESTs AU033004(50924) C74754
. Howo sapiens (human) 134 5 hits [pemmals] BCO141641 Unknown (protein for MGC:20

. Drosophila melanogaster (fruit £ly 115 4 hits [flies] AE003592] CGL1396 gene product [Droso
. Mus musculus (house mouse) . 67 2 hits [mammals] BCO002235) Similar to CGI-87 protein
. Caenorhabditis elegansg . 36 4 hits [pnematodes] I 070921) ROSE1Z.3.p [Caenorhabditis
. Acanthamoeba castellanii .. 3% Lhit [eukarvotes] U59984) tranmsformation-sengitive prot
. Dictyosteliun discoideun 34 L hit [eukarvotes] ACL11E032 utative protein SPINDLY pr
. Musca domestica (house £ly) 33 Lhit [flies] AF355144) cvtochrome P450 CVPZSEL [Mu
. . Battus norvewicus (Norway rat) 33 Lhit [wemwals] otein ase (EC 3.1.3.1
. Methanosgarcina acetivorans str. C24 40 5 hits [eurvarchaeotes] HC _003552) hypothetical protein (mult
. Clostridiup acetobutylicum .. 40 4 hits [low GC Gramt] IC_003030) TPP repeats containing pro
Cenarchaeun iosum ....... . e e 3% 2 hits [crenarchaeotes] (AF083071) hvpothetical protein 02 [Ce
. Borrelis burgdorferi (Lyme disease spirochete] 36 10 hits [spirochetes] AF305607) LMPL [Borrelia burgdorferi
. Fusobacterium nucleatun subsp. nucleatum ATCC 25536 . 35 3 hits [fuscbacteria] NC_003454) Tetratricopeptide repeat £
. Symechococcus sp. 34 Ll hit [cyenobacteria] CwtE protein - Svynechococcus sp. (stra
. Methanothermobacter thermautotrophicus 34 2 hits [euryarchaeotes] NC_000916) O-linked GlcMAc transferas
. Mycoplasma pnevmoniae ... 34 Ll hit [wycoplasmas] NC_000912) Glucose-&-phosphate isomer
. Thermotoga maritima .. 34 2 hits [thermotogales] NC_000553) hypothetical protein [Ther
. Buchners ap. AP3 ..... 33 L hit [entercbacteria] NC_002528) basal-bhody rod modificatio
. Nostoc sp. PCC F120 ..... 33 L hit [cyanobacteria] NC_003272) serine/threonine kinazse [N
. Methenococcus janmaschii . - - - - 33 Lhit [eurvarchaeotes] NC_000909) 0-linked GIlnMAC trawmaferas
. Mesorhizobdum 10T .iueenn it i 33 L hit [a-protechacterial NC_0026781 unknown protein [Mesorhizo
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e Edt Yew Favortes ook Hep

(€} O [¥] B D O o reotes @ rede )

cess | ] http:fjuwnuy i nih gov/blast/Blast. i v B ks »
~
Results of PSI-Blast iteration 1
Texonowy reports
Distribution of 59 Blast Hits on the Query Sequence
Mouse-over to show defline and scores. Click to show alignments
Color Key for Alignnent. Scores
1- f T ] T ] ] ]
i 50 100 150 200 280 300 350  a00
Legend:
% - means that the alignuent score was below the threshald on the previous iteration
@ - weans that rthe aligmuent was checked on the previous iteration
Fun PS-Blastiteration 2
mr lise size
Sequences with E-value EETTER than threshold
A
€] pone ® Intemet

Fle Edt ‘¥ew Favortes Took Help
) ) - [x N | D search Sz Favori Wedia {2 2
€] > ] gl T | J sear \V\("avnneseela@ e
less | ] httpotfmmss.nchioim.rih, gorfblast/Blast.co v B ks ?
ST T
~
Hit list sige
Sequences with E-value BETTFR than threshold 1
score E
Sequences producing significant alignments: (bits) Value
€ 1115236051 |ref |WP_185692.1) (NM_120145) hypothetical protein [A... 848 0.0
€ Q1117315171 |gb |AAH14164.1|AAH14164 [BGO14164) Unknown [protein f... 134  3e-30
A 1120127545 | ref |WP_0S7114.2) (NM_016030) CGI-87 protein [Homo sa... 132  le-29
A 114929643 | qb | ARD34082. 1 |AF151845 1 (AF151845) CGI-87 protein [H... 13l le-29
A 1107269161 0b |AAFS1639.2] [AE003532) CG11396 gene product [Dros... LS 6e-25
€ il12605517) qb| A4HO2235. 11 AAHOZ235 (BC002235) Similar to C6I-87 ... _67  3e-10
Fun PSI-Blast iteration 2
Sequences with E-value WORSE than threshold
[] il20091147|ref NP 617222.1| (NC_003552) hypothetical protein [{m... _4l  0.028
[] il15895568|ref |NP_343017.1| (WC_003030) TPR repeats containing ... 40  0.053
[ 41120090471 |ref |NP_616546.1| (NC_003552) TPR-domain comtaining p... 40  0.065
[ gil19527172|vef |NP_598713.1| (WM_133952) expressed sequence AUS3... 33  0.15
[ 113599376 |qh |ARCE2682.1] (AFDB3071] hypothetical protein 0Z [Ce... 38  0.17
[] 4il15895716|vef |NP_349065.1| (NC_003030) SoxR family transcripti... 37  0.27
[ gil872116 enh |CAASBIES. 1] (X79770] sti (stress inducible protein... _37 0.4L
[ gil2129844|pir]| |S56656 stress-induced protein stil - soybean a7 0.4z
[ gil175630521ref |NP_503322.11 (WM_070321) ROSELZ.3.p [Caenorhabdi... _37 0.51
[ 54113324597 b |RAKIB793.1|AFI05607 1 (AF305607] LMPL [Borrelia b... _36 0.74
[ 24120093085 ref NP 618170.11 (NC_003552) TPR-domain containing p... 35 1.1 o
(&) Done ® Internet
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A RID-1020311425-028670-27216, TIR3 protein - Microsoft Internet Explorer
Ho EGt Uew Fawrtes Ioos beb
A o
O O W QB Q| Pt Frroni: @ee @ - B )
deress | ) hetpsffwww.ncbi.im. . gov/blast/Blest.cai v Links
If you have any problems or questions with the results of this search 1
Please refer to the BLAST Fils
Results of PSI-Blast iteration 2
Skip to the first pev sequence
Taxonosy reports
n of 381 Blast Hits on the Query Sequence
[Mouse-over to show defline and scores. Clickto show elignments
Color Key for Alignnent Scores
50-80
- Iy T T ) T 1) T
o s 100 15 200 25 300 3 400
Ledend: o
& @ Internet

Alignment of close homologs

TIR3 = 15236051

(Using the Belvu alignment viewer)

¢ iterl.fa

iterl.fa

21110726916 gb| ARF51639, 2| 1 MGk i sBuFBndppsfrdBl asBpkennl stesssBsasatssapnmmBntrvERFHep guetpaagadslk e deliirn
211170283441 gb | ARHL 7475, 1| ARHL 7475 1 mlr kagakrqulnadsvegsfuglkgliscrauraay l gw‘ll 11lts] ttdslql Furlal, .
g1i117315171 1 gblAARHL 4164, 1| ARH1 4164 1 mlrflzeMagakrqulnadsvegsfuglkgliscrauwraay l gw‘ll 1lts] ttdslql Furlal, .
gil 7705797 lref INP_DS7114,11 1 mlrflgekaaamegylnadsvegsfuglkqliscriwraavdloerlltah: lltshttdslaluwfurlal, .
21110726916 ghl ARFE1639, 2| 81 lwelprenspgklimpeigtdladpisvaytahlgeaelsyrkilrvddvtderglrtlihagoyrtavnltgrllt

211107269161 gh | AAFS1639, 2|
2il15236051 | ref INP_195692.11

gil15236061 | ref INP_195692.11

iyzagugrszapakhsphslaluf oy

L ittt .MVSIGKTTQIQRF’NDVTSTMFTESSF'RMDF’DLPESETRPEFNPSSTDSTHM

AESTOAGEPTAFELASSUWT SWADLPPERFHSLDELTHOLGSLHELSTRGSWAAILEKI SUARALFLLTKPHEHLTYLTY

211107269161 gh| ARFS1639, 2| 190 ----LAKLGEFELLNAEAEPRGUET SPOVEYDEYPEMYNGKSGSIACFSFRLLLAEEPIYLEKPHYALDRLSELHYTTRE
21115236051 | ref | NP_195692.11 132 QVMHLRKLRES:E SHELNSLH] FDGTHYRYESFFE PHE) MYFFSERWLTALLFTKLGHNRREGLORLYYLLOFYRD
gil170283441 gh | AAHL7475, 11 ARH1 7475 El | JAEME FIG QFDL E PGR| My PFSHRILHAELQAYLGHNPRESLIRL| KVKTV SK
gil173151711ghlAAHL4164, 11 ARH14164 JAEME QFDL E PGR| My PFSHRILHAELQAYLGHNPRESLIRL| KVKTV Sk
gil 7705797 I ref INP_OS7114,11 JAEME FVG QPDLYYE! PGR) My PFSMRILHADLOAY LGHPRESLORLHEYKTYESK
211107269161 gh | ARF51639, 21 SLHNKA. oo inen E FLERRCERVLI THCG LK) 5 IDOTHEeTLERRSH. LekedRRSLYSA
21115236051 | ref | NP_195692, 11 TREKESWSLES, , . ... KRETF\/MNE L GFHLGHE SLOLHE , EL MRDP, L, ,.,BPVLISK
211170283441 gh | ARHL 7475, 11 ARH17475 155 DILAHLEAGL QE]ZI ssutqe rqa IR SRLE RNELLL [4 AY| ﬁ “Ped, ..,EPQLLSG
211173151711 ghIARHL 4164, 11 ARH14164 155 TLAMLEAGL QE]ZI ssutqe roaSIR SRLE RNELLL [4 AY] ﬁ “Ped, ..,EPQLLSG
gi | 7705797 I ref INP_OS7114,11 155 ILANLEAGLAED ssubgegrgaSIR) SRLEG] AMCL L LI AVER' Ped, ...EPALLSG
211107269161 b | AAF51639, 21 332 LG OIGOIFGAEDKI -AYSRRLEEINSAPDLRDE-—————- WOKGLEAYARNDF PEARY IFORAEHEDT GHTHILNN
i 116234051 | ref | HP_196692, 11 273 LGSMG QFED EGAKTTFORYEKMLNEGK SHGL LHETEF MHEWGRHKAL W AK] \ISR\I EYDRCIERONSDT MM
21117028344 sh | AAHL 7475, 11 ARH1 7475 230 IGRIS DIKTAEKYFADYVEKYTREK- LOGLEAGKIMWLMHS] L GAMNMF| FFT Rl
2il173161711gblAAHLId164, 11 ARH141A4 230 IGRIS DIKTAEKYFODYEKYT LOGLAGKIMWLMHS] L GOMNMF| FFT Rl

gil 77065797 Iref INP_057114,11 230 IGRISI DIKTAEKYFODVEKYTOK- LOGLAGKIMWLMHSI L GANNF FFT R
gil107269161 gh| AAFG1E39, 21 404 MGHCLI HG.LIDH NLYERAENLMPEKSLHESLI NLSTLYEL.NN.KH.KYNLIRL MRYKPD-—-———-—-| nisi
gil15236061 | ref | NP_195692.11 353 KALCLMYBERDLSDATEYHESALERYFTAALNESLYVNLCSMYELAYYNHTOVKRTLNMWIRARY APDOFOSSCT
211170283441 gh|ARHL7475, 11 ARHL1 7475 304 ARMCL GELKDSLRELEAMYALDPRHY LHESYLFMLTTMYELESSRSMOKKQALLEAYAGKEGDSF
gil173161711gbIARHL164, 11 ARHLI4164 304 ARMCL GELKDSLRELEAMYALDPRHY LHESYLFMLTTMYELESSRSMUKKQALLEAYAGKEGDSF

gl 7705797 I ref INP_OS7114,11 304 ARMCL HLEAMYAEDPEHY LHESYLFNLTTMYEL WEKQALLE GKEGDSF]

211107269161 gh | AAF51639, 2] 475 eiclklatin. 484
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Protein fold prediction using HMMs

Delete/skip ——»

Insert

Match T
v
\'
\'
\'

Seql
Seqg2
Seqg3
Seqg4
Seg5

BRRRRR
Q0nnAd
Lo L I0]

Using UCSC SAM software: ‘modelfromalign foo —alignfile <msa>’ will create an
HMM, “foo.mod’. Failed to find homologous PDB structures with the HMM...

020219257-015416-7380, gi| 15236051 | ref|NP_1956%2.1 | hypothetical protein [Arabidopsis thal

file Edt View Favoritss Tools Help

(€] 3] \ﬂ @ ’,h ;‘ls;arch \i:(‘Favthes @ et £2) r:<- :\7 = )

aAddress @ it v rchi.ril rib. gervyblast fBlast coi v\ Go  Unks *
[ rTroromEs T

1] ~

Sequences with E-value BETTER than threshold

Score E

quens producing significant alignments: (bits] Value

R oi|15236051 [ref|NP_195632.1| (NM_lZ0145) hypothetical protein [A... 848 0.0

i il1731507] |ob |BAHIA164. 1| AAHI 4164 (ECO14164) Unimown (protein £... 134 3e-30
R 41120127545 | ref |NF_0S7114.2] (NM_016030) CGI-87 protein [Homo sa... 132  le-29
En i | 4929645 | ob | AAD34082. 1 |AF151845 1 (4F151845) CGI-87 protein [H... 131 le-29
o 4il10726916 b |BAF51639.2] (AEOD3592) CGLL396 gene product [Dros... LS 6e-25
2 i |12605517 | oh | AAHO2235. 1| ARHO2255  (BCO0Z235) Himilar to CGI-87 ... 7 3e-10

[ Fun PSI-Blast iteration 2 ]

Sequences with E-value WORSE than threshold

. (NC_003552) hypothetical protein (m...
i |15E9566E | ref |NP_349017.1] (NC_003030) TPR repeats containing ...
i |2009047] | ref |NP_616546.1] (NC_D03552) TPR-domain containing p...
41119527172 | ref |NF_596713.1] (NM_133952) expressed sequence AVS3...
i |3599376 | b |AACEZE82. 1| [AF083071) hypothetical protein 02 [Ce...
i|15595716 | ref |NP_340065.1] (NC_003030) $oxR family tramscripti...
i|872116 | emb | CAAS6165.1] [X79770) sti (stress inducible protein...
i|2129844|pir| |$56658 stress-induced protein stil - soybean

i|1756305Z|ref |NP_503322.1| (NM_070921) ROSELZ.3.p [Caenorhabdi...
71113324592 | oh | BAK1 6798, 1| AF305607 1 (AF305607) LMFL [Borrelis b...
41120093095 | ref |NF_619170.1| (NC_D03552) TPR-domain containing p...

&] pone ® Internet

.51

Bllshs kil
Bkl kil
ceeppapcanos
e
B

jooooooooo

[£3
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Checking the top remote homolog

Do the two sequences agree at critical positions?
Is the alignment local, or global?

>gi|20091147 |ref |[NP_617222.1] (NC_003552) hypothetical protein (multi-domain) [Methanosarcina

acetivorans str. CZ4]

jcore

Juery:
Shjcr:
Query:

Shijcr:

qi1891625] |oqb|AAMOS70Z.1] (AE010915) hypothetical protein (multi-domain) [Methanosarcina

acetivorans str. CzZ4]
Length = 463

= 40.% bits (94), Expect = 0.028

Identities = 34/112 (30%), Positives = 48/112 (43%), Gaps = 7/L1Z (6%)

290 FDRVEEMLMEGESNGLLNEIQFNNLYGR---NEALVYVVAFRDTVSAVHEYDEQIERDNSD 340
FD W BN G+  +FHN + N +Y¥ 4 ¥ 4 |YDE|II I +
318 FDEVLELVNNAGLTG-MELTEFSNIISDDWTNMGVTTEQASETDEAANCYDEJTRIDEFLE 376

347 IIA LCLMYLRD LEDATEVME SALERVFT---AALNESLYYNLCEMYE 395
i + L D+IK EALE P+ 4 N+ L ++ TE
377 LKA VILAIEEEYED S IKYFEVATE LEPSMVDANFNEGLALSRIGEYE 425

(€

Ele Edt Vew Favorites ook Help

O ¥ B @ POseacn frraoies @i @ (-2 B - [

Looking at 20091147

3 NCBI Sequence Viewer - Microsoft Internet Explorer

Adress (48] hetp:

bi.ri i Fegize o _Lids=20091 o o v B ks >

-‘) NCBI 800000 o0

Search| Protein v o

-

Limits Previewflndex History Clipboard Details

[ Display | deteutt [ Save [Text] [ AddtoClippoard |

[]1: HP_617222. hypothetical prot. [g:20091147] Blink, Genome, Nuclectide, Related Sequences, Publed, Taxanomy, LinkOut
Locus WP_517222 463 aa linear  BCT 09-APR-2002
DEFINITION hypotherical protein (multi-domain) [Methanosarcina acetivorans
str. C2al.
ACCESSION  WP_S17222
1D 20051147
VERSION  NP_617222.1 GI:20081147
DBSOURCE  REFSEQ: accession NC_003552.1
KEYUORDS =
SOURCE HMethanosarcina acetivorans str. C2A.
ORGANTSN in Liversne str. Cah
Archaea; Euryarchaeota; Methanococci; Methanosarcinales;
Methanosarcinaceae; Methanosarcina.
BEFERENCE 1 (residues 1 to 463
AUTHORS ~ Galagan,l.E., Mushaum,C., Roy,A., Endrizzi,M.G., Nacdonald,P.,
Fitghugh,W., Calvo,5., Engels,R., Smirnov,5., Atneor,D., Brown k.,
Allen,N., Naylor,J., $tange-Thomamn,l., DeArellano,K., Johnson,R.,
Linton,l., McEwan,P., NcRernan K., Talamas,., Tirrell d., Te,U.,
Zimner k., Barber,R.D., Camn,I., Graham D.E., GrohaumeD.A.,
Guss, k., Hedderich,R., Ingrem-Sith,C., Kuettner,C.H.,
Kraycki,d.h., Leigh,T.A., 11,U., Liw,J., Muthopadhyay,B.,
Reeve,d.N., $uith,K., Springer,T.A., Umayem,L.A., Uhite,0.,
White R.H., de Macario,E.C., Ferry,.G., JarrellK.F., JingH.,
Macario,i.l.L., Paulsen,I., Pritchett,M., Sowers K.R.,
Swanson,R.V., Pinder,S.H., Lender,E., Hetcalf,U.W. and Birren,B.
TITLE The Genonme of M. acetivorans Reveals Extensive HMetabolic and
Physinlogical Diversity
JOURNAL  Genome Fes. 12 (4], 532-542 (2002)
MEDLINE 21328760
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Working up 20091147

Gather homologs, align. ..
try to identify critical positions

e0s.a2m
seqs.aZm
21120091147 1 MPEQDYPRWRLFGAHELKISOIFDEKKDIYvWPIFAGKIDYHKLHASAYTGKMTKCATLDSGY L TDHPYLKORMDATEDF
2i 20091147 81 TGHGFUDREGHGT AYALNLAMTAFDASILIGKY Y ENDDVPLSEY INRIARGYNWAIDSGARIINLSYGMEKRKEDISHY P
21115678111 Iref INP_275226.,11_130_340 1 - ELGRYDEALECYEKALAT -—-—-———————————————| MPKLADARYMEGSWLIY)
i 1156799021 refFINP_275211.11_4_202 1 WLGEGSYLIY)
21156781001 refINF_275215,11_158_353 1 GNGLRS
21120091147 161 GCSEAYKMWCKATITOATENGISYLYARGANFPADCHEST IWWGLPGNPYY PKDYHPTYY SPFSPILY PTELFEGYAHLK
gi 15678111 1refINF_2759226.11_130_340 37 KKYKKALKCFEKALE] NF’KNYR GITLHNLKIYE KCY] LNF H KGLVFNE RYDESLECY
2i 166799021 ref INP_276211 .11 _4_202 12 KKYKKALKCFEKATE] NPKNYR GT GITLHHLKIYE] n KCY] LNF’ KEL\/FNE RYOESLECY|
211156781001 ref INP_275215,11_158_353 9 GRYEERLECTEKALATHREFYE ALTFEELKRYD] R ECYG FlL TOP) GTN KGALLOTIGKPEKATECY|
1120091147 241 GMYERALALFKEAAD) HPEDHDLLJKY ALCRFGLKKYNDALL SFOKALATKASOWETWY LKGI TLLALT ANDKALECF]
2i 15678111 1 refINP_275226,11_130_340 117 ALQ ERM N G GRY|  WLEELGKYKD CF
2i 1156799021 ref INP_275211 .11 _4_202 92 ALL - L EQM N I3 GRY| { WLEELGKYKD CF
gi 156781001 refINF_275215.11_158_353 29 ALEING- il KRY] L M H/LLRELGKYEE CF
2i 120091147 321 VLK NNRGLTEMKLTEFSNSI DMYNMGV‘T’YE ASRY! Enﬂ RID LHA n FVILATEEKYED F
gi 15678111 1 refINP_275226.11_130_340 123 OKACEIAPI AWKWEG]
2i 156799021 refINF_275211.1| _4_202 155 GKALEINFI AWKWEG! EESLKE K LKLNP -
2i 166781001 refINP_275216,11_168_35% 165 EKALE AWELKG! EEQLKE ILKLMP -
21120091147 401 EVATELKPSMYDAWF NKGI QLSR GKYEESIEF IRIDPQSNKRLKERIR\/SBKLKSKEE 463

Extending the 20091147 alignment

Picked:
Graisi®
£1115229253 | ref | NP_187074. 11 977 9:'&[ EIHITFQI%ISNL%EL -BDLNRALEY R AVKLKBAFPDARL LG
5i 1152505571 i 376 | arpvomKaL e
21115896250 ref | NP_349599,11 RELDK SLS KNRVLWNKIL\ILTDS ALR:
511158055091 rerINp-Se103. 11 stm KL
51178540021 reriNp-asoses. 11 RO
51 i2ea004 rorip-sarzo0. 11 o
5117300007 01 AAFSEE 9. 11 ELE
2 4535211 T
2 iy
ik
Tyac
v LB ey
e

i
GTKVKLE]
El T

Csaroszidl
211158337061 ref | WP 347051

L
x TRLDPKHA DYSEVI
51 55kaers ot bt zie: 11 OLNRT DAY LGB LALETTDGRAYHREL L
211156684371 ref I WP_247235.11 LSIK)

211158943491 ref I P 347698, 11 TKIKBoKEANVF KADSTGR RKEKGRSECENERLY

kT T
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Examining the tree: there’s a structure!

5 itert -]
Fle Tiee Algn Froperes Graph  Help
wain |
Sequence pit [Cansensus 5 TREW ENK  EIAQL RTAI
Scal type RYGKFRCRF LCLSSK DLSI
NDTLVLLST YAYLLONNYDC
scale SNVOSHREC TVEVOLCEDE:
| Vi EEMYC CTYOARERTATDREL]
KHAEAWOLLG I TOAENEOEO]
TSI 5 - | [Wser conment [etmtion Organsm
S s naucioie protein) Glycine max] Giycine max Eukaryofa; v
g aseers D Sess-nduced proein i - soybean Giyoine max Eukaryola, v
ainzosase?| | |5 T VARST FIKEN cONA 2310042720 [Mus musculus] Wius muscalus Eukaryors;
an7sareez| |TECH 0 TEVOL Small gutanine-ich teValicopepids repeal (TFF) comtainin Ratius rorvegieus Eukary
Naz0 aitseesass| | STWNNLGT ESLD PROBABLE TPR DOMAIN PROTEIN [Relslonia solanacearun] Ralstonfa solanacearum £
gin7zzsns| (Y ASLGEAY YNLI T, 20 Conserved hypothetical protein [Thermotoga martima]. Themotoga marfina Bacl
o |SCTALGNAYRYLGE T hypothetical protein [Nostoc sp. PCC 7120] Nostoc sp. PCC 7120 Bar
J |=-NLESFLYYLENE [Ta757 prtein, Oak Riage poycysic Kaneys [Mus mussuis] Wis musculus Evkaryors;
o |SETNLSEL ENE Sinilar to transgene insert site 737, insertional mutation, p Mus musculus Eukaryota;
oJ |F=oNTEAL 5] [Ta737 prtei, Probe NTg737 (polycysic Kiney diseass, auios Homo saplens Ewkaryots,
N4 7662078 | [=——NL, I GRD Probe hTg737 (polycystic Kidney disease, autosomal recessive, Homo sapiens Eukaryola;
o |T=——LGNOAYRERD it T protein homolog [ castellanil castellani
fn Nagz, RENKY FROGKYDEETDT hypothetical proein FLJZ1308 [Homo sspiens Homo sapiens Eukaryots
CAINRLLENTODALER hypothetical protsin sp. PCC 6603] Synechocysts sp. PCC
CFAALSACOYPLADRC Cy1 prtein - Sp_ (Gl FCC 7947) (ragnen 5. Bach
_Naga/ Unknown protein [Synechocystis sp. PCC 6603] Synechocysts sp. PCC 6
TORGNTLTROCS TORARET Gouble svanded ANA Danio ero Eukaryoia, Wi
RGHLLLRQGRLDEAEDL brotein-kinase, interferon- inducible double stranded ANA depe Haro sapiens Eukaryota;
ORGHLLLKOGKLDEAEDL P58 protein - bovine. Bos faurus Eukaryota; Me
TWFL Lo, D hypothetical protein [Nostoc sp. PCC 7120] Nostoc sp. PCC 7120 Bar
L o7 WRRRGOAR, T putative protein [Arabidopsis thalianal ‘Arabidopsis thaliana Euké
N4Z6 eraxisomal targeting signal receptor fyynrolar q unknown function and hypothetical ‘Arabidopsls and various |
eradsomal targeting signal 1 receptor fWirlCe 1 [PEROXISOMAL TARGETING SIGNAL RECEPTOR (PERGXISOVAL PROTEIN - | Manmals, part, ungl
TSE q PDB: 1FCH A | Peroxisomal targsting signal 1 receptor Mammals, insects, nemati
331 a [cell division cycle (CDC) protein 27, anaphase-promoting complex, protein 3, | mammals, insects, plans,
unknow protei (Nostos 3p. PCC 7120] Nosloc sp. PCC 7120 Bar
GELD gibberelin action negative regulator SPY [Hordeum vulgare]. Hordeum vulgare subsp. -
e DLE SPINDLY protein [Petunia = hybrida] Petunia x hybrida Eukary
DLE spindly (gibberellin signal iransduction protein) [Arabidopsis thaliana] ‘Arabidopsis thallana Euké
DRO Rypoihetcal proein INGsIoc 3p, PCC 7120} Nostoc sp. PCC 7120 Bar
TVE hypothetcalprotin Nosl sp, PCC 7120] Nosloc sp. PCC 7120 Ba:
ny hypothetia profsin (Nostos sp. PCC 7120] Nosloc sp. PCC 7120 Ba:
1423, NP[e (ORF_ID:all7600~hypothetical protein [Nostoc sp. PCC 7120} Nostoc sp. PCC 7120 Bar
GOY0; mitochondrial outer membrane 72K protein sp. PCC 6603]. Synechocystis sp. PCC 6
d HTE. CG6STS gens proaust Drosophia melanogaste] Drosopila mefanogaster
nags W STIGLAALAYDFRKYE. Conserved hypoteical protein [Trzponema palldun] Treponema palldun Bact
I - NS27, TRN HE: - TR =210 hC ITPR domain orotein Caulobacter crescentus CB15. Caulobacter crescentus ¢

211120846501 pdb| LFCHIA
TIR3

2il107269161gb| ARFS16392|
21115236051 | ref | NP_195692,11
211170283441 bl AAHL 74761 | ARHL 7475
gil172161711gbl ARHLA1641 | ARHL141E4
2117709797 ref INP_05711411

TIRS

211107269161 bl AAFE16392 |
gi|16226051 lref | NP_195652,11

gil 17028344|gbIRRH174751 | ARH17475
2il17315171 12| ARHL41641 | ARH14164
2117705797 | ref INP_OG711411

TIRZ
gil107269161gh]l ARFS16392]
21115236051 | ref | NP_195692,11

211120846501 pdh| LFCHIA
gi|4038461 1 ghl ARCITITE, 1]
211160812181 refINP_393517,11
TIR3

21115236051 | ref | NP_195692,11
211170283441 b1 AAHL 74751 | ARHL 7475
gil17216171 1gbl ARHLA1641 | ARHL141E4
gi| 7709797 ref INP_OS711411

211120846501 pdbl LFCHIA
21140384611 ghl ARCITITH, 1]
211160812181 ref | NP_393517,11

gil15236051 | ref | NP_195692,1
211170283441 b | ARHL 747511 ARH17475
211173161711 gbIRRH141641 | R9H14164
21177067971 ref INP_057114;

gil120846501pdbl LFCHIA
2114038461 | gh| ARCIT37E, 11
211160812181 ref | NP_393517, 11
21116988801 ghl ARB37318,11

TIR3

2il107269161gb| ARFS16392|
21115236051 | ref | NP_195692,11
211170283441 b | AAHL 74751 | ARH17475
21117216171 1ebl ARHL41641 | ARH1 4164
gi| 7709797 ref INP_OS711411

211120846501 pdbl LFCHIA
2114038461 ghl ARCITITE. 1]
211160812181 ref | NP_393517,11
21116988801 gh| ARB37318,11
TIR3

gl\10726916|gb|RRF515392\
21116236051 Iref | NP_

gil 17028344|gbIRRH174751 \ R9H17475
21117315171 1gbl ARHLA1641 | ARHL14LE4
gil 7705797 | ref INP_0G711411

[EYRE——

161

313

8 ....~--LVD, ,KGLIAVAKNDORPEAYVIFOKALHLOTGNTMT L NNMGYCELYABKEKOAT NL YERATNLNP D

meraksalesavdﬁwdquaeleemakraaeahpwlsdaadltsatadkgaqheenplrahwFeeglrrlqe, .
mysiBkttoigrpngytstnf Felassoytsvadlpper
Laklgefel Tnosapf el topts Fad Fup=mgngheget acEat 11 1acl byl ghphool del sl thre: keh
mysIZkEEoigrpney tstnf i F Felassoutsiadlpper
TuRLE1 Fonaemef af enl dapd] uge udphy gegrrasmy pfemr1 1 hasl gag] Bnpassl ol hkuk cycsks |an
1vk1&1Fanaemefepfenldapdl udeugphvyperrasmypfenrilhasl gyl gnpaesldrlhkuktyoskilan
1vk121 FanaemeFepygnldapedl udeugphvyperrasmypfsn i lhadl gqgl gnpassldrl hkuk tycskilan

Fnsldelthdlg8lhel strgSusailekisgaral Flltkphehl tyltugumalaklrrsdeashelnslhdfdgthy
ylslhnkaaeefugrroeryihsiincglmmkkfsmiddimeztl 1kranlskedrrslysawgriglqigdi frasgks
Fnsldelthdlgslhelstreswaailekisaaral Flltkphehl tyltygumalaklrredeashelnslhdfdgthy
122l ae0lgems Sy EaBERaaEL e eeresraeeereseescnreneeneascssersasorsossnssornsrsernen
Ledglacdgemssy LACETAGSL. c e rerrreereereererrarrareareererrarrrrrerrerorrerrerren
R L T R PP
ryesfpeiypnrrgsmupfslrwlyaliptklgnraegldrluvlldfyrdrirekesaslessvelukkretFumnel 1
avsrrlreinsapdlrd. . oaees .y

ruesfpeiypnrrgsmupfslrulyaliptklgnrqeslarlivilafirarirekesasl csstelukkret Fumncl L

++vs 0o ——GOLPNAVLLFEAAYAGDPKHMEAWAY LGTTAAENEDELL ATSALRRELEL KPDHATALMALAYSFTHESL OR
oo e o~LAKYREALSKOSTNTYYLLNITAVIFEKGEYAACYEK CEEALEHGRENRCDY TYLAKLMT REALCL URLERFD
caeaae FTKAIEIIPODPOLYHNRGMAY Y SMEK YE

EFG

aeaas RLWRSRLGRYHMY SMANECL LLMED Y\
PR WRSRLGRYHY SMANCL LLMED Y
PR RLWRSRLGRYHY SMANCL LLMEDYY

QACETLROWERYTEA. YahlytpaseGAGGAGLEPSKRILEs11sdsLFLEVKELFLAAVRLDPT.
EATALFKKABVEHRN. P, ... ... ..OT KLT ““AEEKEKEKFEIEQVLDPE‘;“HH““I“
EAIKDLKKSESLOAS, Q.0 svnss AF’DYHN\/LB‘SVYEDME LLWDKAIQEFTAATIRIEND, ...,y

VSLDLMKELINRDBL.D. . 0uvuu .F’VLISKLGSVQMUFG, PR ,D\/EGRKTTFDRVEKMLNEgksngllne,\.qFN. .
VSLOLMKELENRDRL D, ., . ..., ,BVLISKLGSVOMOFG. . . , . . DVEGAKTTFORVEKMLNEgksngllneiqfN, ,
LAVERYHSVIKYYPESE, , .. ... ..BOLLSGIGRISLAIE, . , .. . DIKTAEKYFODVERVTOK, .., .. ... .. .Ldg
LAVOAYHSVERYYRESE., . .. ... . POLLSGIGRISLAIG. . . .. .DIKTAEKYFODVERVTAK, .4\ vyvus vy lde
LAVEAYHSVEKYYRESE. . ... ... FOLLSGIBRISLAIEG. . ... .DIKTREKYFODVERVTOK. .0y vyvuy vy Lde

S..

++ ++ IDPDVQecgl BYLENL SGEFDEAYDCETAAL SVRENEY LLWEKL GATEANGNOSEERWAAY RRALEL OPGYTRSRYN
v+ .- ALOKKE, ,EGNTFFKSOKEPEAYEAYTEATKRNEDEHT T SNRAAAYLKEEATSOALADAEK CISLKPEFYKAHAR
+u o PDYYYEL L REGNAYLIKKGOVDRAL EDYSKARDLOSTBATFYY KKY EABMNEGRENEALATTEKATKIVPARNY YL LM

————— M. .KGNEEFSAGRYVEAYHYFSKATULDEQNSYL YBNRSACF AAMUK Y KDALDDADK CISTKPHWAKGTYVR
e ‘NL\/GRN, .KRL\/YVVRKDY\/SR\/REYDKEIERDNSDIIRVNNKRLELMYLRDLSDRIK\/MESRLERVF’

o+ - NLVGRN, | KALYYVYAKDYYS AV REFDKCTERONSHI TAVHNKALCLMYBRDLSDATKYMESALERVE -
leyzk IMVLMN. . SAFLHLGANNEAEAHRFETET LRMDPREAYANNNARVCLL YLEKLKDSL RAL EAMEADPRH
lagk IMVLMN. . SAFLHLGONNEAEAHRFETET LRMDPRNAYANNNARVCLEL YLGKLKDSE RUL EAMEQDPRH
LlegkIMVLMN. . SAFLHLGONNEREAHRFETEILRHDPREAYANNNARYCELYLGK LKDSERULEAMDODPRH

LGISCINLGAHREAVEHF LEALMMORKSR- === === ——————. gprzeggamseniustlrlalsml ghsdayzaadardl
REHnFFMTKDYNKRLnRYDEGLKHDKENREEKEBEMRTLMKIA e eeireisieeiesiesiesiaiiiriareiies
KADVLIRMGRKEEASEYIEEVEKLDFGHOER

RGAALHGMRRYODAL AATEK GLKYDPSH—

aalnesloonl comusl Bhenhtdokrtlnnuiaroa
Inesllunlstluelesnnskakkynllrlinrykp
aalnesluvnlesmyelagvnhtdvkrtlnmiarva
ulhesv1fnlttmyelgssrenakkeal leavagkeszd
ulhesy1fnlttmyel essremakkeal leavagkezd
ulhesv1fnlttmyelessremgkkealleavagkesd

Is the PDB structure 1IFCH A homologous?
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Close-up of joint alighment

1FCHA homologs above red line; TIR3 homologs below red line.
Sequences are all aligned to a subfamily HMM for 1FCH cluster.

HACEILRDWERYTRA, YahlvtpaceGAGGAGLGPSKRILG=s1lsdsLFLEVKELFLAARYRLDFT, ..o v vyt
ERIALFEKALWEHRN. P, .., ... JOT———————= LAKLT......ACEKEKEKFETERYLOPE, . o vuuun
EATEDLKKSTSLOAS PO HNY LESYY EDME LVDKATINEFTAATKIEHD

SLOLMKELIMEDRL O, o w v u v o JEVLISKLGSVUMUF G, o . . . JDVEGART TFORVEEMLNE gkengllne
SLOLMKELIMREORL O, .., ... . . BVLISKLGSYWLMAFG, . . . . .DWVEGART TFORVEEMLNE skangllne
LAVERYHSYIKYYFEE., ... .. .. BEULLSGIGRISLAIG. .. .. . DIKTAEKYFODVERYTEK ., ... 'us st
LAVDAYHSVIKYYRBESE, ... v+ .« JPALLSGIGRISLAIG. . ... DIKTAEKYFUAOVERYVTEK, o .. u'. .,
AEAYHSVIKYYRESE, . oo oo, . BALLSGIGRISLAIG, ..., . DIKTAEKYFODWVERYTOK, b v sy sy

v oo IOPDW Rz LGYLFNLSGENDRAYDCETAAL SWRPHDYLLLNK L GATHANGNESEERWAAYRRALELIPGY
+veALAKKE, EGNTFFKSDEEPERYEAYTEAIKENFOEHTTYSNRAAAY LKEGAT SHALADAEK CI SLKPEF
.o POV L RGHAYWKK GDYDEALEDFSKARDLDSTOULF Y KK Y EREMNEGRENERLATIEKATKIYPAN
+oe o MLWGRN, L KALVYYYAKDYY SAVRENDKCIERDNSOLIAYHNKALCEMYEROLSDALK YVMESALERY P——
voeo——-LWO, . KGLIAYAKHOEPERY I FAKALHLOT GHTMI LHNMGY CELYABKEKDATINL Y ERAT HLNPE-
v oo HMLWGRN, L KALYYYYAKDYY SAVEENDKCIERDNSOIIAYHNKALCEMYEROLSOATK VMESALERY P——
LoghkIMWLMN. . SAFLHLGUNMEAEAHRF ETEILRMOFRMAYANNNARY CELYEGKEKDSLF OLEAMY AODPRH
LlogkIMVLMN, . SAF LHLGUNMEAERHRFETEILRMDPRHAVAMNNARY CELYLGKEKDSLF OLEAMY AUDPRH
LogkIMWLMN. . SAF LHL GENHEAEAHRF ETEILRMDPREAVANNNARY CELYEGKEKDSLER OLEAHY AEDPRH

2 SCOP: Superfamily: Tetratricopeptide repeat (TPR) - Microsoft Internet Explorer

Ele Edt wiew Favorkes Tools  Help b

UBa(k - Q ﬂ E" D | S ) Search 5.7 Favorites @Mema e - & -

iddress 4] http: fscop. mrc-Imb. cam.ac. Ukscopidataiscop.b.b.bee 1A htrl v|B e ks ?
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Struchural Classification of Frofeins

Superfamily: Tetratricopeptide repeat (TPR) The

Lineage: TPR

1. Root: geop
2. Class: All slpha proteing

3. Fold: alpha-algha superhelic
wultihelical; J (ourved) lapers: alpha/alpha; right-handed superhelix
4. Superfamily. Telratricopeplide repeat (TPF)

Families:

R Suber
1. Protein phosphatase 5
1. Human (Homo sapiens) (1) B3
3. Hap

1. Human(Homo saprens) () EI

o
3. Vesiculat transport protein secl? fal I |11
1. Baker's veast(; cerevisiag) (1) BN

Heutzophil cytosclic facior 3 (NCF-Z, pb7-phox)
1. Human (Homo sapiens) ()
5. Peroxin pexS (peroxisomal ngemgﬁmﬂ (FTS1) receptor)
1. Humen (Homo sapiens] (1
3. Trppanosoma bruger (1)
6. Cyclophilin 40
1 Cow(Bos taurus) (2) EXE

=

g

|&] sf=48452 [a.118.8] @ Internet
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Closing notes

m Homolog detection is just the first step

m Attention to domain structure is critical

m Phylogenetic inference is key to functional
analysis

m Thanks to:

m David Haussler, Kevin Karplus, Chris Sander

m Barbara Baker, Brian Staskawicz, Richard
Michelmore (Plant Biologist collaborators)

kimmen@uclink.berkeley.edu
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